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he died before the work of construction was
begun3 and this was carried on tinder the
direction of his son, William A=
ROE'BUCK,  a European deer of small
size, the adult measuring about two feet in
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height at the shoulders. The antlers, about
eight inches long, are small and rough and
have two sharp tines. The body is reddish-
brown in summer and becomes a pale olive
as winter approaches. These animals inhabit
mountainous and wooded districts. When
irritated or alarmed, they prove very dan-
gerous adversaries and are able to inflict
severe wounds with their antlers. They are
seen in solitary pairs, which mate for life.
ROENTGEN, rwtfgen, RAYS, or X-
RAYS, the name given peculiar rays dis-
covered in 1895 by Professor William Roent-
gen of the University of Wurzburg, while he
was experimenting with Crookes tubes. Prof.
Roentgen gave them the name X-rays be-
cause he did not understand their nature.
The name was afterwards changed to Roent-
gen rays in honor of their discoverer.
The apparatus for producing Roentgen
rays consists of an irregular globular tube,
into each end of which a platinum wire is
passed, to serve as a conductor, and from
which the air lias been exhausted as com-
pletely as possible. A concave disk of alum-
inum is attached to the negative electrode, or
cathode, pole, and a flat disk of platinum to
the positive electrode, or anode. The plati-
num anode placed at the focus of the alumi-
 num cathode and at an angle of 45° to its
plane. When the cathode is charged at a
high voltage, the impact of the cathode rays
upon the anode produces Roentgen rays
which pass out through the walls of the bulb.
See cathode rays.
Roentgen rays are invisible, and can be de-
tected only by their effects. They affect pho-
tographic plates much as light does. They
also cause some substances, such as certain
compounds of calcium, barium, and platinum,
to give off light which is easily seen in a
darkened room. They pass through many
substances such as wood, paper, cloth, and
muscular tissues, but do not pass so easiHT
through metals, especially lead, nor bone. If
a hand is placed between an X-ray tube and a
screen coated with a compound which is
rendered luminous by the rays, its shadow
appears on the screen. A mere outline of
the muscular tissue appears, but the skeleton
of the hand is distinctly seen. A ring on the
finger makes a still darker shadow. A wood-
en pencil shows the "lead", but not the wood
which covers it. If a photographic film or
plate be substituted for the luminous screen,
a permanent record is made in the form of
a shadowgraph. Eoentgen rays owe their
penetrating power to very short wave-length.
Uses of Roentgen Hays. Roentgen rays
are of the greatest value to physicians for
detecting the relations of the parts of broken
bones, locating such things as bullets and
safety pins inside the body, and studying the
action of internal organs. They are used to
detect flaws in large pieces of metal and to
distinguish precious stones from imitations.
By passing X-rays through crystals and re-
flecting them from crystal surfaces, scientists
are able to determine the arrangement of the
atoms within the crystals. Roentgen rays
should be used with caution, for any tissue
is injured by too long an exposure to them.
Wilhelm Konrad Roentgen (1845-1923),
the discoverer of the Roentgen rays, was
born near Zurich, Switzerland, and educated
at Utrecht. He held several important edu-
cational positions, previous to 1879, when
he was elected professor of physics at the
University of Wurzburg, Bavaria. There in
1895 he discovered the rays which gave him a
worldwide reputation.
ROGERS, johst (1829-1904), an Ameri-
can sculptor, born in Salem, Mass. He was
educated at Rome and Paris, but returned
to the United States where he first gained

